Stimulation of 11β-HSD1 expression by IL-1β via a C/EBP binding site in human fetal lung fibroblasts.
Proinflammatory cytokines, just like glucocorticoids (GCs), have been reported to upregulate 11β-hydroxysteroid dehydrogenase type 1 (11β-HSD1) expression in many cell types. This concerted regulation of 11β-HSD1 by interleukin-1β (IL-1β) and GCs is in marked contrast to their antagonistic effects on inflammation. Further, the molecular mechanisms underlying the induction of 11β-HSD1 by IL-1β are not very well understood. In this study, we demonstrated that IL-1β dramatically stimulated 11β-HSD1 expression and enzyme activity as well as promoter activity including the -64 bp fragment upstream to the transcription start site in human fetal lung fibroblasts (HFL-1). Nucleotide mutations of the proximal CCAAT box within this region abolished the induction of 11β-HSD1 promoter activity by IL-1β. Western blotting analysis demonstrated that IL-1β induced the expression of C/EBPβ dramatically while C/EBPα was barely detectable in HFL-1 cells. Global inhibition of CCAAT/enhancer-binding proteins (C/EBPs) with transfection of C/EBP-specific dominant-negative expression plasmid (CMV500-A-C/EBP) significantly attenuated the induction of 11β-HSD1 by IL-1β, whereas over-expression of C/EBPβ enhanced the expression of 11β-HSD1. Chromatin immunoprecipitation assay revealed the recruitment of C/EBPβ to the promoter region containing the C/EBP binding site. In conclusion, IL-1β induces the expression of 11β-HSD1 mRNA in the fetal lung tissue through mechanisms that involve C/EBPβ binding to the promoter. This impact of IL-1β on the expression of 11β-HSD1 in human fetal lung cells may explain the alternate mechanism for the lung maturation that appears to occur when there is a risk of premature delivery of the fetus due to the presence of infection.